UK Patent Application „ S ,GB ,,,,2 351600 „»A 

(43) Date of A Publication 03.01.2001 



(21) 


Application No 0007023.5 


(51} 


INT CL 7 




H01J 29/07 


(22) 


Date of Filing 22.03.2000 




UK CL (Edition S ) 




(3<y 


Priority Data 




H1D DAF4 D4GY D4G8 D4K7D D4K7Y 




{3D 99025812 (32) 30.06.1999 (33) KR 




Documents Cited 




(56) 






EP 0487106 A1 US 4926089 A US4296189A 


(711 


AnoltrsnHs) 








Samsung SDI Co. Ltd 


(58} 


Field of Search 




(Incorporated in the Republic of Korea) 




UK CL (Edition R } H1D DAF4 




575 Shin-dong, Paldal-gu, Suwon-City, Kyungki-do, 




INT CL 7 H01J 9/14 29707 




Republic of Korea 




Online: WPl, EPODOC, JAPIO 




Inv/ontrirf cl 
tlivci nui \aj 








Wan Kim 








Soon-cheol Shin 








Gwang-soo Kang 






(74) 


Agent and/or Address for Service 








Eikington and Fife 








Prospect House, 8 Pembroke Road, SEVENOAKS, 








Kent,TN13 1XR, United Kingdom 







(54) Abstract Title 

Shadow mask for cathode ray tube 

(57) A tensioned shadow mask for a cathode ray tube having apertures 52 in the form of slits separated by 
bridges or tie bars 54 and strips 53. The apertures have internal protrusions or dummy bridges 55 which 
extend between adjacent strips and face each other but do not connect with each other. The area of one of the 
dummy bridges may be in the range 70-130% the area of the bridges 54. 
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FIG. 1 (PRIOR ART) 
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FIG. 3 




FIG. 4 (PRIOR ART) 
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FIG. 8 
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TENSIONED SHADOW MASK AND 
COLOUR CATHODE RAY TUBE ADOPTING THE SAMET 



The present invention relates to a color cathode ray tube (CRT), and more 
particularly, to a tensioned shadow mask with a color selection function, which has 
5 t dummy bridges with an improved structure, and a color CRT adopting the same. 

Color CRTs for televisions and computer displays employ a shadow mask 
(hereinafter, simply referred to as a mask) for accurately landing three electron beams 
emitted from an electron gun onto each phosphor of a phosphor screen. The mask 
includes; a dot mask with substantially circular apertures; a slot mask -with parallel 
10 elongated apertures, and a tensioned mask to which tension is applied from the opposite 
sides thereof, and has a series of parallel strips separated by slits through which electron 
beams pass. 

Figure 1 shows an example of a tensioned mask. As shown in Figure 1, the 
tensioned mask formed of a foil includes a plurality of strips 12 separated by slits 11 
15 having a predetermined interval, and a plurality of tie bars 13 which interconnect the 
adjacent strips to define the slits 11 at predetermined intervals. 

In the mask, the tie bars 13 which interconnect the adjacent strips 12 can reduce 
a howling phenomenon, which occurs due to mask vibration by external impact, and 
unacceptable Poisson's contraction. However, if the vertical pitch PV of the tie bars 23 
20 is too large, that is, if the vertical pitch PV of the tie bars 23 is twice or more the 
horizontal pitch PH thereof, a reflection image of the tie bars,13 is shown on the screen, 
which is unpleasant to viewers. 

To avoid this problem, US Patent No. 4,926,089 discloses a tensioned mask as 
shown Figure 2. As shown Figure 2, a tensioned mask 20 includes a plurality of strips 
25 21 separated by slits 22 having a predetermined interval, and tie bars 23 which 
interconnect the adjacent strips 21. Also, dummy bridges 24, which extends partially 
between but not interconnecting adjacent strips, are disposed between the adjacent tie bars 
23 to separate each slit 21 into sub-slits having a predetermined interval. 

In the tensioned mask, due to a technical problem in mask pattern formation, the 
30 width Wl of the dummy bridges 24 is smaller than the width W2 of the tie bars 23. 
Thus, the reflection images by the dummy bridges 24 and the tie bars 23 have a slight 
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difference in intensity of light. This difference raises the problem of tie bar visibility, 

thus deteriorating display image and making viewers unpleasant. 

to formation of to phosphor screen on the inner side of a faceplate, as shown » 
Figure 3 a tensioned mask and frame assembly is secured to a faceplate 100. and then 
5 subjected to anexposure process for forming a phosphor screen ,01. wherein an exposure 
iamp 102 for use in the exposure process is long enough to irradiate a regron 
' corresponding to the vertica! pitch between adjacent tie bars 23 or that of adjacent dummy 
bridges 24 of the tensioned mask 20. However, in the phosphor screen formation using 
the exposure .amp 102, red phosphor, b.ue phosphor and green phosphor are not 
10 completely excited, resulting in Mack matrix pattens in the nonexcited regto. as show- 
in Figure 4. This problem is associated with the offset configuration of the dummy 
bridges 24 of tire tensioned mask 20. In par.icu.ar, as shown in Figure 2, the dummy 

, ^ . a f.om a ctrin 21' toward the adjacent strip 21 , 
bridges 24 of the tensioned mask 20 extend from a strip 

<o d fine gaps near the strip 21". Accordingly, regions of the phosphor patterns * 
15 correspond to the offset protrusions of the dummy bridges 24, except for regions that 
ZZ* » *e gaps between the dummy bridges 24 and to strip 2V. are not excited 

20 dummy bridges 24 are also shown in a screen, thereby lowering appearance uniformly. 
20 dummy bridges ,„ nmvid e a tensioned shadow mask and a color 

The present invention seeks to provide a tension 

catode ray mbe (CRT) adopthlg to same, capab.e ° f °" 
matrix into phosphor patterns during phosphor screen formation due o ^ bn** 
Tne present invention also seeks to provide a tensioned mask and a color 
25 Opting to same, capable of eliminating to prob,em of ^ « 

A ccordmg to an aspect of the present u— - ^ 
shadow mask for a cathode ray tube (CRT), comprising. 

snaaow nu^ „i„ralitv of tie bars nterconnecting 

separated by slits having a predetermined interval; a plurality f 
ad acent strips to define a plurality of slits a, predetermined intervals; and a p.u«li* of 
30 tly brid es disposed between adjacent tie bars, to dummy bridges bavmg firs a^ 

interconnecting the adjacent strips. 
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Preferably, the area of the dummy bridges is equal to that of the tie bars, or the 
area difference between the dummy bridges and the tie bars is in a predetermined- range. 

According to another aspect of the present invention, there is provided a color 
cathode ray tube (CRT) including a faceplate having on the inner side thereof a phosphor 
5 screen, a tensioned mask and frame assembly secured into the faceplate, which is an 
assembly of a tensioned mask and a frame, a funnel connected to the faceplate, the runnel 
having a neck portion and a cone portion, an electron gun inserted in the neck portion of 
the funnel, and a deflection yoke installed in the cone portion of the funnel, wherein the 
tensioned mask comprises: a series of parallel strips separated by slits having a 
10 predetermined interval; a plurality of tie bars interconnecting adjacent strips to define a 
plurality of slits at predetermined intervals; and a plurality of dummy bridges disposed 
between adjacent tie bars, the dummy bridges extending between the adjacent strips and 
facing each other, but not interconnecting the adjacent strips. 

Examples pf the present invention will now be described in detail, with reference 
15 to the accompanying drawings in which: 

Figure 1 is a plan view of a conventional tensioned mask for a color cathode ray 

tube (CRT); 

Figure 2 is a plan view of another conventional tensioned mask for a color CRT; 
Figure 3 is a diagram illustrating an exposure process in a state where a tensioned 
20 mask is secured into a faceplate; 

Figure 4 shows phosphor patterns obtained by exposing a phosphor screen using 

the tensioned mask of Figure 2; 

Figure 5 is a perspective view of a color CRT according to the present invention; 

Figure 6 is an exploded perspective view showing a state where a tensioned mask 
25 according to the present invention is secured to a frame; 

Figure 7 is a partial enlarged view of the tensioned mask of Figure 6, illustrating 
an aperture configureuration thereof; and 

Figures 8 and 17 are photos illustrating the visibility of tie bars reflected on a 
phosphor screen with respect to the area difference between the tie bars and dummy 
30 bridges of tensioned masks. 

As shown in Figure 5, a general color cathode ray tube (CRT) includes a faceplate 
40 having on the inner side thereof a phosphor screen 41 with a predetermined pattern, 
a tensioned mask and frame assembly 50 secured into the faceplate 40, which is an 
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. a f MmP Sfi a funnel 60 connected to the faceplate 
assembly of a tensioned ma* 5. and a frame 56 . to» 

40, which has a neck portion 60a and a con, poruon 60b, an electron gu 
* nee, portion 60a of the runne, 60, for emitting e.ectron beams through apertu« S 
te tensL mas, ,1 to excite the phosphor screen 41 and a ™* ^ « 
surrounding the cone portion 60b and the nec* portion 60a of the ftrnne, 60 , for deflecn, 

62 pass , *e frame 5 6 for support — ^ 

As shown in Hgure 7, .the tenston* ^* ^ „ havtag 

to, foil, a series of strips 53 havtng a w.dth of 1 ,m P ^ 
a predetermined interval. The site 52 are separated by ne bars 
s a ; cs „, strips 53- - Sr and ha. a reiative, large ^ ^ 

dutntny bndges. Also, a pluraiity ^ ^ dummy bridges 

predetermined intervals, are disposed between the ue bars 43, 

55 sxtend „ bu, not tlllX * « 

In particular, the dummy badges 55, wh, ^ ^ ^ 

!0 interva.3, mCude fust and second p— 

adjacent strips 53' and 53" and face each other, where* th 

55 a and 55b do not contact each othe, ofme a UI nrny bndges 55 is 

,„ the present embodunent, preferabiy. the .ength 
greater than the length U - * ne bars 54. For examp « f ^ 

25 bridges 55, i.=., the width fa. the dtrectton of me stops fl^ J 

.o U0 ,m, and - .ength U of the - ^ » ^ rf ^ fct an d 
A1 so. the width W3 of the dummy bndges 55 (*= su 

second p— 55a and 55b, « ,ess than ^- ™* * u , m) 

A w - t 1 x W3) of the dummy bndges 55 is equai w 
the area Al ( = L1X wj; ui u k^h^ arid the rear tie 

bars 54 is in a predetermined range. For example ^ ^ rf ^ 

- - ^ — 55 ' S ^ - *e adjacent - and 5V , 
first and second protrusions 55a and 55b extenou 6 



respectively. Also, in a mask for televisions, the width W3 of the dummy' bridges 55 is 
145 M m which is equal to the sum of a width of 72.5 pm of the fiset and second 
protrusions 55a and 55b extending from the adjacent strips 53' and 53", respectively. 
The area of the dummy bridges 55 may differ from that of the tie bars 54. However, it 
5 is preferable that the area of the dummy bridges 55 is equal to that of the tie bars 54, so 
that the tie bars will not visibly stand out. Preferably, the area difference between the 
dummy bridges 55 and the tie bars 54 is in the range of 30 percent, which is expressed 

by |(A1-A2)|/A2 < 0.3. 

Also, as shown in Figure 6, the frame 56 of the tensioned mask and frame 

10 assembly comprises a pair of supports 56a and 56b spaced a predetermined distance, for 
supporting the longer side edges of the tensioned mask 51, and a pair of elastic members 

. 56c and 56d for applying tension to the tensioned mask 51, wherein both ends of the 
elastic members 56c and 56d are fixed to those of the support members 56a and 56b. 
The frame configureuration is not limited to the above configureuration, and any 

15 configureuration capable of acting tension on the tensioned mask 51 can be adopted. 

In the color CRT having the configureuration of Figure 5, electron beams emitted 
from the electron gun 62 inserted into the neck portion 60a of the funnel 60 are 
selectively diffracted by the deflection yoke 63 according to scanning positions in the 
phosphor screen, and then land through the slits 52 of the tensioned mask 51 on the 

20 phosphor screen, thereby forming an image thereon. 

In the color CRT according to the present invention, which forms an image as 
mentioned above, phosphor patterns are uniformly formed over the phosphor screen, 
without intrusion of a black matrix into the phosphor patterns, so that the brightness and 
resolution of the display image are improved. In particular, in order to obtain a phosphor 

25 screen, a phosphor of red, green or blue color is deposited on the inner surface of the 
faceplate 40 on which a black matrix has been deposited, and an exposure process is 
carried out thereon while the tensioned mask and frame assembly 50 is fixed to the 
faceplate 40. During the exposure process, the phosphor exposed through the gap 
between the first and second protrusions 55a and 55b of the dummy bridges 55 can be 

30 excited, without causing non-excited regions due to the dummy bridges 55 in the 
phosphor screen. This is due to the configureuration of the dummy bridges 55, in which 
the first and second protrusions 55a and 55b extend facing each other between adjacent 
strips, but not interconnecting the adjacent strips. 
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■ -During-* operation of the color CRT, the phosphors of the phosphor screen 41 
cannot be comply edited by the e.ectron beams emitted from the dectronjun, due 
to the tie bars 54 and the dummy bridges 55, which define the s,its 52 at predetermined 
intervais and shield eiectron beams emitted from the eiecron fun, thus resu.tmg in a 
reflection image thereby on the screen. However, since the present invention increases 
the length U of the dummy bridges 55 to be greater than the iength LI of the tte bars 

fj ««knhe almost equal to that of the tie bars 
54 such that the area of the dummy bridges 55 is to be aimosi M 

54, the reflection taage area due to the tie bars 54, which corresponds to a nonexcited 
region of the photosphere screen, is similar to that due to the dummy bridges 55. As a 
resuit, real image and reflection image are uniformly distributed over the screen so that 
viewers scarcely perceives the reflection image, thereby proving appearance unrformit^ 

• u~ ^ntmiiMi bv varying the number of tie bars d:> 
The reflection image distribution can be controlled by varyi 0 

and dummy bridges 54. 



Fy perimental Exam Blg_l 

The appearance uniformity with respect to the area difference between the ti bars 
andthedunmrybndgeswasobservedbyvarying^^^ 
to the length of the tie bars in a tensioned mas, of a CRT for monrtor, The resuit 

shown in Table 1. 
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Table 1- 




As can be noted from Table .. the, appearance uniformity*!* acceptab.e when .the 
MM of ,e tie bars isman range greater than^ and lessen 130% of,earea of the 



tie bars. 
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Figures 8 through 13 are photos illustrating the visibility of tie bars reflected on 
the phosphor screen, with respect to the area difference between the tie bars and-dummy 
bridges of tensioned masks shown in Table 1. In particular, Figure 9 is a macro photo 
in a case when the area of the dummy bridges is 50% of that of the tie bars (Sample 1 

5 of Table 1), and Figure 8 is a 20X-magnified photo of Figure. 9. As shown in Figures 
8 and 9, distinct tie bar shadows appear on the phosphor screen. 

Figure 1 1 is a macro photo showing the tie bar visibility on the phosphor screen 
when the area of the dummy bridges is 75 % of that of the tie bar (Sample 2 of Table 1), 
and Figure 10 is a 20X-magnified photo of Figure 11. As shown in Figure 10, the sizes 

10 of the reflection image by the tie bars and the dummy bridges appears to be equal to each 
other, showing a slight difference in intensity of light therebetween. Also, as shown in 
Figure 11, it is difficult to distinguish the tie bar shadows on the phosphor screen from 
the dummy bridges shadows thereon. 

Figure 13 is a macro photo showing the tie bar visibility on the phosphor screen 

15 when there is no difference in area between the tie bars and the dummy bridges (Sample 
3 of Table 1), and Figure 12 is a 20X-magnified photo of Figure 13. In Figure 12, the 
dummy bridges that are enlarged in the longitudinal direction so as to make the area of 
the dummy bridges equal to that of the tie bars are visible. As shown in Figure 13, it is 
. difficult to distinguish the tie bar shadows from the dummy bridges shadows, and the 

20 reflection images of the tie bars and dummy bridges show uniform intensity of light. 

Although the photos of the Sample 4 in Table 1, in which the area of the dummy 
bridges is 125% of that of the tie bars, were not taken, the size of the reflection image 
of the dummy bridges on the phosphor screen was large whereas that of the tie bars was 
small, compared to the Sample 3. Furthermore, the reflection image of the tie bars were 

25 shown as white dots on the screen. 



Experimental Example 2 

The appearance uniformity with respect to the area difference between the tie bars 
and the dummy bridges was observed by varying the length of the dummy bridges relative 
to the length of the tie bars in a tensioned mask of a CRT for televisions. The result is 
30 shown in Table 2. 
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Table 2 




As can be understood from Table 2, the appearance uniformity is acceptable , when 

the area difference between the tie bars and dummy bridges is in the rangeofSOr. 
the area drrrerenc , rat w the visibility of tie bars reflected on 

Figures 14 through 17 are photos illustrating the y 

u MSfWnce between the tie bars and dummy 
n, phosphor screen, to the axe d,« 

bridg es of tensioned mas* shown „ Ta le , ^ ^ * t 
in a case when the area of the dummy bridges is 55 h or m 

in a case wnen in shown m Flgures 

of Table 2) and Figure 14 is a 20X-magnified photo ot tigur 

ot labie & hori2ontal pitches of the 

14 and 15, although the resolution is poor, due to the larg v 

Lnitors 0*— Bxample 1), « ^^een 
Figure 17 is a macro photo showing the tie bar visibility o p P 

andF^eieisaaOX-magoifiedphoco ofF^e ir n *u ^ 

bridges equal to tot of the tie bars ate <Ua.nct. As shown „ ^ 
ta i of *e ,,e bars and d_ , - ^J^^ * « * ' 

difficult to distinguish the reflection image of the tie bars 

section hnage of the dummy bridges on *e p P - ^ 

fc tie bars was stna„. compared to the white do. on tfte scree. 

Furthermore, the reflection image of the t,e bars was shown 
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Claims: 

1. A tensioned shadow mask for a cathode ray tube (CRT), comprising: 
a series of parallel strips separated by slits having a predetermined interval; 

a plurality of tie bars interconnecting adjacent strips to define a plurality of slits 
5 at predetermined intervals; and 

a plurality of dummy bridges disposed between adjacent tie bars, the dummy 
bridges having first and second protrusions extending between the adjacent strips and 
facing each other, but not interconnecting the adjacent strips. 

2. A tensioned shadow mask as claimed in claim 1, wherein the width of the 
10 first protrusions is the same as the width of the second protrusions, such that the gaps 

between the first and second protrusions are located at the center of the slits. 

3. A tensioned shadow mask as claimed in claim 1 or 2, wherein the area of 
one of the dummy bridges is in an range greater than 70% and less than 130% of the area 
of one of the tie bars. 

15 4. A colour cathode ray tube (CRT) including a faceplate having on the inner 

side thereof a phosphor screen, a tensioned mask and frame assembly secured into the 
faceplate, which is an assembly of a tensioned mask and a frame, a funnel connected to 
the faceplate, the funnel having a neck portion and a cone portion, an electron gun 
inserted in the neck portion of the funnel, and a deflection yoke installed in the cone 
20 portion of the funnel, wherein the tensioned mask comprises: 

a series of parallel strips separated by slits having a predetermined interval; 
a plurality of tie bars interconnecting adjacent strips to define a plurality of slits 
at predetermined intervals; and 

a plurality of dummy bridges disposed between adjacent tie bars, the dummy 
25 bridges extending between the adjacent strips and facing each other, but not 
interconnecting the adjacent strips, * 

5. A colour cathode ray tube as claimed in claim 4, wherein the area of one 
of the dummy bridges is in an range greater than 70% and less than 130% of the area of 
one of the tie bars. 
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' ' ; 6 . A tensioned shadow mask for a cathode ray rube as herein described, with 
reference to the accompanying Figures 5 to 17. — 

u „<. w,»in described, with reference to the 
7. A colour cathode ray tube as herein aescnocu, 

accompanying Figures 5 to 17. 
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